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Claims 



1 . A process for the hydrogenolysis of a sugar feedstock in the presence of a catalyst 
comprising: 

(a) ruthenium or osmium; and 

(b) an organic phosphine; 

and wherein the hydrogenolysis is earned but in the presence of water and at a 
temperature of greater than 150°C. 

2. A process according to Claim 1 wherein the sugar feedstock is a feedstock comprising 
one or more of polyols, alditols, aldoses and polymers of aldoses. 

3. A process according to Qaim 2 ^^^e^ein Ihe polymers of aldoses are starch or cellulose. 

4. A process according to Claim 2 or 3 wherein the alditols and aldoses suitable for use 
in the process of the present invention are those being from Q to C.^. 

5. ^. A process according to Claim 4 wherein the alditols and aldoses suitable for use in the ' 
-— . P^^'^^ss of the present invention are those being from Q to C^. 

6. AprDcessaccordingtoClaimlwhereinthefeedstockisselectedfiomglucose,sucrose. 
xylose, arabinose and mannose. 



7. 



m hierein 

water is present as the solvent 

for the reaction. 



A, process according to any one of Claims 1 to 6 wherein the sugar feedstock or the 
product of the reaction is the solvent and water is added as an additive in the solvent. 

A process according to any one of Claims 1 to 6 wherein a solvent is used and water is 
added as an additive in the solvent 
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10. 



11. 



12. 



13. 



16. 



A process according to Claim 9 wherein suitable solvents are selected from 
tetraethyleneglycol dimethyl ether, tetrahydrofuran, amides, lactams. N-methyl 
caprolactam. N-methyl pyiroUdone. diethyl ether, ethyleneglycol dimethylether. 
dioxane, 2-piopanol. 2-butanol, secondary alcohols and tertiary alcohols 

A process according to any one of Claims 1 to 10 wherein the ruthenium is provided as 
a rufhenium compound. 

A process according to Claim 11 wherem the ruthenium compound is a nitrate, 
sulphate, carboxylate, beta diketone. and carbonyls. 

A process according to any one of Claims 1 to 12 wherein the ruthenimn is present in 
an amount of from 0.0001 to 5 mol as ruthenium per hter of reaction solution. 



14. A process according to any one of Clainas 1 to 13 wherem the phosphine is selected 
from mono, bi and tridentate phosphines. 



A process according to any one of Claimts 1 to 14 wherein the phosphine is selected 
fiomtrialkjdphosphines. dialkylphosphines. monoalkylphosphines, triarylphosphines. 
diarylphosphine. monoaiylphosphines, diaryhnonoalkyl phosphines and 
dialkyhnonoaryl phosphines. 

A process according to Claim 15 wherein the phosphine is selected from tris-1,1.1- 
(diphenylphosphinomefcyi)mefhane.tris-l,l,l-(diphenylphosphm^^ 
l,l,l-(diphenylphosphinomethyl)propane,tris-l,l,l-(diphenylphosphm^^ 
tris-l.l,l-(diphenylphosphinomethyl)2.2dimethylpropane. liis-l,3.5-(diphenyl-' 
phosphino-mefhyDcyclohexane. tris-l,l.Kdicyclohexylphosphinomethyl)ethane. tris- 
l,l,l-(dimelhylphosphinomethyl)ethane. tris-l,l.l-(diethylphosphinomethyl)ethane, 
1.5,9-triethyl-1.5-9-triphosphacycIododecane, l,5,9-triphenyl-1.5-9-triphospha- 
cyclododecane, bis(2-diphylephosphinoethyl)phenylphosphine. bis-1,2- 
(diphenylphosphino)ethane, bis-l,3-(diphenyl phosphino)propane. bis-1.4-(diphenyl 
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phosphino)butane, bis-U-(dimetiiyl phosphino)ethaiie, bis-1.3-(diethyl 
phosphino)propane, bis-l,4-(dicyclohexyl phosphiiio)butane. tricyclohexylphosphine. 
trioctyl phosphine, trimethyl phosphine, tripyridyl phosphine and triphenylphosphine 

A process according to Claim 1 3 wherein the phosphine is a tridentate phosphine. 

A process according to Claim 17 wherein the tridentate phosphine is tris-1,1,1- 
(diarylphosphinomethyl)aU£aneortris-144-(dialkyIphosphinomethyl)alka 



cane 



is 



ApiDcessaccordingtoanyoneofClaims 1 to 18 wherein the phosphine compound 
present in an amount of fiom 0.0001 to 5 mol as phosphine per liter of reaction solution. 

A process according to any one of Claims 1 to 19 wherein a base is added. 

A process according to Claim 20 wherein the base is an amine. 

A process according to any one of Qaims 1 to 21 wherein a second phosphine is added 
to increase the selectivity. . .. . . , .._ . 



A process according to Claim 22 wherein the second phosphine is one being more 
weakly coordinating than the phosphine. 

ApiocessaccordingtoanyoneofClainas 1 to 23 wherein the temperature is fix,m about 
190°C to about 260°C. 

A process according to any one of Claims 1 to 24 wherein the reaction pressure is from 
about 250 psig to about 2000 psig. 

A process according to any one of Claims 1 to 25 wherein the sugar feedstock is an 
aldose and apre-reduction step is included. 



•^EST AVM ABLB COPY 

22 



wo 2005/051874 



PCT/GB2004/004391 



27. A process according to Claim 22 whereiB the temperature of the pre-reduction step is 
from about 150^C to about 250°C. 

28. A process according to Claim 26 or 27 wherein the pressure of the pre-reduction step 
is from about 600 to about 1000 psig. 

29. A process according to any one of claims 1 to 28 wherein the catalyst is regenerated in 
the presence oftfae water and hydrogen. 
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